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IONIZATION STRUCTURE OF THE WARM WIND IN NGC 5548 
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ABSTRACT 



We present the results from our 140 ks XMM-Newton and 
500 ks Chandra observation of NGC 5548. The velocity 
structure of the X-ray absorber is consistent with the ve- 
locity structure measured in the simultaneous UV spec- 
tra. In the X-rays we can separate the highest outflow ve- 
locity component, —1040 km s^^, from the other veloc- 
ity components. This velocity component spans at least 
three orders of magnitude in ionization parameter, pro- 
ducing both highly ionized X-ray absorption lines (Mg 
XII, Si XIV) and UV absorption lines. A similar conclu- 
sion is very probable for the other four velocity compo- 
nents. We show that the lower ionized absorbers are not 
in pressure equilibrium with the rest of the absorbers. In- 
stead, a model with a continuous distribution of column 
density versus ionization parameter gives an excellent fit 
to our data. 
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l2003h and Steenbrugge et al. (ISteenbrug ^e et al.L l2003h 
concluded that there is substantially more lowly ionized 
gas than has been claimed from previous UV observa- 
tions. It was concluded that the X-ray and UV warm 
absorbers are different manifestations of the same phe- 
nomenon. 



2. OBSERVATION AND DATA REDUCTION 



The XMM-Newton RGS data was reduced using the stan- 
dard threads of the SAS version 5.3. For the Chandra 
HETGS data we used the threats in CIAO version 2.2. For 
the LETGS the 1.5 event file was obtained using CIAO 
version 2.2, but further data reduction was do ne using the 
pipeline described by iKaastra et al.l (|20023), which in- 
cludes an empirical correction for the known wavelength 
problem in the LETGS and fitted it with responses that 
include the first 10 positive and negativ e orders. The 
data wer e analyzed using the spex package ( iKaastra et all 
lin press|) . 



1. INTRODUCTION 



3. VELOCITY STRUCTURE 



Over half of all Seyfert 1 galaxies exhibit signatures of 
photoionized outflowing gas in their X-ray and UV spec- 
tra. Studying these outflows is important for a better 
understanding of the enrichment of the Inter Galactic 
Medium (IGM) as well as the physics of accr etion of gas 
onto a super-massive black hole. Arav et al. llArav et al.L 



The five velocity com ponents measured in the UV 
(ICrenshaw et al.Ll2003h are listed in Table 1. Each veloc- 
ity component can have a different ionization parameter 
and hydrogen column density. Also the variability de- 
tected in the ionization parameter is different for the five 
outflow velocities. Using the MEG, HEG and LETGS 
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Table 1. The outflow velocity, the velocity broadening 
and ionization parameter a s measured for the five com- 
ponents detected in the UV \Crenshaw et al 
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Figure 1. The MEG (open circles) and LETGS (filled 
squares) data for the O VIII Lya, O VII resonance, O V 
and C VI Lya lines. The dotted lines indicate the outflow 
velocity measured from UV spectra. 
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Figure 2. The temperature versus ionization parameter 
for constant pressure. Points: the ionization paramters 
measured from the RGS spectra. The ionization parame- 
ter ^for the spectral energy distribution (SED) assumed 
in the upper curve is indicated on the top x-axis. The 
dotted and dashed lines indicate the boundaries for the 
marginally stable branch for the two different SEDs as- 
sumed. 
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